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(57)Abstract: 

PURPOSE: To lighten, strengthen and easily 
manufacture a steering rod by using a hollow shaft. 
CONSTITUTION: A metallic hollow shaft 4 having 
a fixed length and a rack forming body 5 on which 
a rack 7 is formed are provided, and inner inserting 
pipe parts 8 are formed on both ends of the rack 
v § T $ forming body 5. Plural kinds of grooves 9, 10 
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^ ^ f i extended in the different directions are formed on 

^ZI^IZ^A I_2Z_ I the outer P eri P heral surface of these inner inserting 
VT / P'P e P arts 8 > and outer fitting pipe parts 6 are 

8 i) 3 formed on both ends of the hollow shaft 4, 

moreover the outer fitting pipe parts 6 fitted around 
the outer peripherals of the inner inserting pipe 
parts 8 are deformed by external pressure. The 
inner peripheral surfaces of the outer fitting pipe 
parts 6 are forced to bits into the plural kinds of 
grooves 9, 10 of the inner inserting pipe parts 8, 
thereby the relative movement of the inner inserting 
pipe parts 8 are the outer fitting pipe parts 6 in the 
rotational direction and in the axial direction can be reliably fixed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The metal hollow shaft of predetermined die length and the rack organizer of the 
shape of a rod by which has a rack in a part and fitting is carried out to the edge of said hollow 
shaft are prepared. Two or more sorts of slots which go in the direction which forms a 
interpolation tube part in the edge of this rack organizer, among these is different in the 
peripheral face of the intubation section are formed. The steering rod which fitting is carried out 
to the periphery of said interpolation tube part, and is characterized by forming in the edge of 
said hollow shaft the extrapolation tube part consumed and ****( e d) by deformation by external 
pressure in said slot. 

[Claim 2] The metal hollow shaft of predetermined die length and the rack organizer of the 
shape of a rod by which the rack was formed in the part are prepared. Two or more sorts of slots 
which go in the direction which forms a interpolation tube part in the edge of this rack organizer, 
among these is different in the peripheral face of the intubation section are formed. The 
extrapolation tube part by which fitting is carried out to the periphery of said interpolation tube 
part is formed in the edge of said hollow shaft. The manufacture approach of the steering rod 
characterized by making it make the inner circumference of the extrapolation tube part eat into 
said slot by making said extrapolation tube part deform into the inner direction with external 
pressure after inserting said interpolation tube part in the inner circumference of said 
extrapolation tube part. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the steering rod which changes rotation of a 
steering shaft into rectilinear motion, and is transmitted to a tie rod, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] The conventional steering rod 1 is shown in drawing 6 . It is made 
to circle in a wheel by this steering rod's 1 having the rack 2 which gets into gear to the pinion 
(not shown) which carries out synchronous rotation with a steering shaft (not shown), changing 
rotation of a pinion into rectilinear motion, and transmitting to a tie rod (not shown). In order to 
prevent wear, after this steering rod 1 is formed with the carbon steel with which carbon was 
contained at the predetermined rate and processes a rack 2, it is heat-treated. 
[0003] 

[Problem(s) to be Solved by the Invention] On the other hand, the long hole 3 which 
lightweight-ization is required also for the request which makes AUW of a car body light to the 
steering rod 1, therefore meets parts other than rack 2 at shaft orientations is formed. However, 
since the hole 3 is long, its loss of an ingredient is also very [ the processing / very ] large. 
Although it is possible to be made from a pipe and to form a rack in this pipe from this, in order 
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to obtain reinforcement at least, the pipe with many carbon contents is not marketed and cannot 
satisfy reinforcement. Moreover, although how to combine the end of the rack which formed the 
pipe by having been made from the desired round bar, and heat-treated at the edge of the pipe 
with means, such as welding or a screw lump, can be considered, since the dependability of 
welding operation is low, what runs short of bond strength arises, and the approach of only 
combining by welding has a possibility that a screw may loosen, when it is a screw lump type. 
[0004] 

[Means for Solving the Problem] This invention prepares the metal hollow shaft of 
predetermined die length, and the rack organizer of the shape of a rod by which has a rack in a 
part and fitting is carried out to the edge of said hollow shaft. Two or more sorts of slots which 
go in the direction which forms a interpolation tube part in the edge of this rack organizer, 
among these is different in the peripheral face of the intubation section were formed, fitting was 
carried out to the periphery of said interpolation tube part, and the extrapolation tube part 
consumed and ****(ed) by deformation by external pressure in said slot was formed in the edge 
of said hollow shaft. 
[0005] 

[Function] Although this invention is made to deform the extrapolation tube part by which 
fitting was carried out to the periphery of a interpolation tube part with external pressure and the 
inner skin of the extrapolation tube part is made to eat into the slot of a interpolation tube part, 
when the directions of two or more sorts of slots differ, a motion of the relative shaft 
orientations of a interpolation tube part and a extrapolation tube part and a hand of cut is 
certainly fixable. Moreover, a interpolation tube part and a extrapolation tube part are easily 
combinable by the approach of pressurizing from the extrapolation tube part outside which fitted 
into the periphery of a interpolation tube part. 
[0006] 

[Example] One example of this invention is explained in order of a production process based on 
drawing 1 thru/or drawing 4 . First, as shown in drawing 3 (a), a commercial iron hollow shaft 
(pipe) 4 and the commercial iron rack organizer 5 are prepared. The extrapolation tube part 6 set 
to the desired inside diameter is formed in the edge of a hollow shaft 4. The rack organizer 5 is 
formed by the round bar made from carbon steel, a rack 7 is formed in that pars intermedia, and 
the interpolation tube part 8 is formed in an edge, among these two or more circular sulci 9 and 
spiral slots 10 are formed in the periphery of the intubation section 8 as two sorts of slots where 
directions differ. Formation with a circular sulcus 9 and the spiral slot 10 is described in detail 
later. Then, the rack organizer 5 is hardened by heat treatment. In this condition, the outer- 
diameter dimension of the interpolation tube part 8 is in agreement with the inside diameter of 
the extrapolation tube part 6. 

[0007] Subsequently, as shown in drawing 3 (b), a dice 1 1 and punch 12 are prepared. It is 
located in the edge of the through-hole 13 which is in agreement with a dice 1 1 at the outer- 
diameter dimension of a hollow shaft 4, the rack organizer 5, and punch 12, and this through- 
hole 13, and the minor diameter hole 14 of a bore a little smaller than the bore of this through- 
hole 13 is formed bordering on the step 15. This step 15 is formed so that it may incline steeply 
in the shape of a taper. 

[0008] Next, as shown in drawing 3 (b), a hollow shaft 4 and the rack organizer 5 are inserted in 
the through-hole 13 of a dice 11, and the back end of the rack organizer 5 is pressurized by 
punch 12. At this time, since a tip is contacted by the step 15 and the periphery is pressed down 
by the wall of the through-hole 13 of a dice 1 1, as for a hollow shaft 4, plastic deformation of 
the inner skin side is carried out to the inner direction. The inner skin of the extrapolation tube 
part 6 eats into a circular sulcus 9 and the spiral slot 10 by this plastic deformation. Moreover, 
since the tip of a hollow shaft 4 is extracted to the step 15 of a dice 11, chamfering of the edge is 
performed to coincidence. 

[0009] By taking out a hollow shaft 4 and the rack organizer 5 from a dice 1 1 next, as shown in 
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drawing 1 , the steering rod 16 is formed. Drawing 2 is a vertical section side face which shows 
signs that the extrapolation tube part 6 deformed plastically. The motion which moves to shaft 
orientations is permitted, in this condition, rotating to a hollow shaft 4, if it thinks only in the 
spiral slot 10, if it thinks only in a circular sulcus 9, even if the motion to shaft orientations will 
be prevented to a hollow shaft 4, a motion of a hand of cut is permitted, but since the directions 
of two sorts of circular sulci 9 and the spiral slot 10 differ, a motion of the shaft orientations of 
the rack organizer 5 to a hollow shaft 4 and a hand of cut is prevented certainly. That is, a 
hollow shaft 4 and the rack organizer 5 are firmly combinable. 

[0010] Moreover, since a hollow shaft 4 does not need to form a rack 7 in itself, especially, it 
does not need to ask for high reinforcement and, thereby, can aim at a cost cut using the pipe of 
marketing cheap as a hollow shaft 4. 

[001 1] In addition, before inserting the rack organizer 5 in a hollow shaft 4, the low for low 
attachment is contained at the edge of a hollow shaft 4. By dissolving a low with RF heat etc. 
and making the clearance between a circular sulcus 9 and the spiral slot 10, and the inner skin of 
the extrapolation tube part 6 permeate by capillarity, after making the inner skin of the 
extrapolation tube part 6 eat into a circular sulcus 9 and the spiral slot 10 The bond strength of a 
hollow shaft 4 and the rack organizer 5 can be raised further. The same purpose can be attained, 
even if it replaces with low attachment and adds welding operation. 

[0012] In addition, although a circular sulcus 9 and the spiral slot 10 are formed in the rack 
organizer 5 of cutting or rolling, in this example, it forms by rolling. Hereafter, processing by 
rolling is explained. The top view in which drawing 4 (a) shows the rolling machine 17, and 
drawing 4 (b) are the front views showing the rolling machine 17. The headstock 21 and the 
auxiliary headstock 22 which are supported for the main shaft 20 driven on a motor (not shown), 
respectively, enabling free rotation are prepared for the fixed part 18 and moving part 19 of the 
rolling machine 17. Fitting of the rolling rollers 23 and 24 is carried out to each main shaft 20 
fixed. The rolling rollers 23 and 24 are combined after being formed separately. Moreover, the 
work rest 25 is formed between a fixed part 18 and moving part 19. 

[0013] Therefore, the interpolation tube part 8 of the rack organizer 5 is placed on a work rest 25. 
If moving part 19 is moved to a fixed part 18 side and the interpolation tube part 8 is pinched 
between the rolling rollers 23 and 24 by the side of a fixed part 18, and the rolling rollers 23 and 
24 by the side of moving part 19, making an one direction rotate a main shaft 20 A circular 
sulcus 9 is formed with the rolling roller 23, and the spiral slot 10 is formed with the rolling 
roller 24. 

[0014] In said example, although explained as the circular sulcus 9 along a hoop direction, and a 
spiral slot 10, the spiral slot 10 explains other examples of the slot where directions differ to be 
two or more sorts of slots where directions differ based on drawing 5 R> 5. Drawing 5 (a) forms 
two or more slots 26 which meet the rack organizer 5 at shaft orientations in the shape of a 
spline. Drawing 5 (b) and (c) form two or more slots 27 in alignment with shaft orientations, or 
28 in the rack organizer 5 by cutting. 

[0015] Therefore, since slots 26, 27, and 28 are formed in the shaft orientations of the rack 
organizer 5, and parallel, when the inner circumference of the extrapolation tube part 6 is made 
to eat into these slots 26, 27, and 28, a motion of a hand of cut is prevented. For this reason, a 
motion of the hand of cut of the part of the spiral slot 10 and a motion of the shaft orientations 
accompanying this are prevented certainly. Furthermore, although not illustrated, the same 
purpose can be attained even if it forms in the interpolation tube part 8 the spiral slot 10 and the 
spiral slot which inclines in the different direction from the inclination direction of this spiral 
slot 10. 
[0016] 

[Effect of the Invention] This invention prepares two or more metal end axes which have the 
metal hollow shaft of predetermined die length, and the closedown section which blockades the 
both-ends side of this hollow shaft and the device section. Two or more sorts of slots which go 
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in the direction which forms a interpolation tube part in the both ends of said end axis or said 
hollow shaft, among these is different in the peripheral face of the intubation section are formed. 
Although the extrapolation tube part by which fitting was carried out to the periphery of a 
interpolation tube part is made to deform with external pressure and the inner skin of the 
extrapolation tube part is made to eat into the slot of a interpolation tube part since the 
extrapolation tube part which fitting is carried out to the periphery of said interpolation tube part, 
and is consumed and ****(ed) by deformation by external pressure in said slot was formed in 
the both ends or said end axis of said hollow shaft When the directions of two or more sorts of 
slots differ, a motion of the relative shaft orientations of a interpolation tube part and a 
extrapolation tube part and a hand of cut is certainly fixable. Moreover, a interpolation tube part 
and a extrapolation tube part are easily combinable by the approach of pressurizing from an 
outside the extrapolation tube part which fitted into the periphery of a interpolation tube part. 
Furthermore, weight is mitigable by using a hollow shaft, and further, since a hollow shaft does 
not need to form a rack in itself, it is not necessary to ask for high reinforcement, and has the 
effectiveness of being able to aim at a cost cut by this using the pipe of cheap marketing 
especially. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the vertical section front view showing the steering rod concerning one 
example of this invention. 

fDrawing 2] It is the vertical section front view of an important section. 

[Drawing 3] It is the vertical section front view showing the production process of a steering rod. 
[Drawing 4] The condition of forming a slot in a interpolation tube part is shown, (a) is a top 
view and (b) is a front view. 

fDrawing 5] It is the vertical section side elevation showing other examples of a slot. 
fDrawing 6] It is the vertical section front view showing the conventional example. 
[Description of Notations] 

4 Hollow Shaft 

5 Rack Organizer 

6 Extrapolation Tube Part 

7 Rack 

8 Interpolation Tube Part 
9-10 Slot 

26-28 Slot 
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[Drawing 3] 
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[Drawing 4] 



JP 06-207623.doc 





JP 06-207623.doc 



Page 10 of 14 




[Translation done.] 
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